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DETAILED ACTION 
Specification 

1 . The abstract of the disclosure is objected to because it exceeds the maximum of 1 50 
words. Correction is required. See MPEP § 608.01(b). 

2. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: "System and method for handling software system 
management interrupts in a multiprocessor computer system". 

Drawings 

3. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show every 
feature of the invention specified in the claims. Therefore, the claims 17-18, 23, and 27's 
dedicated CPU for processing interrupt must be shown or the feature(s) canceled from the 
claim(s). No new matter should be entered. 

A proposed drawing correction or corrected drawings are required in reply to the Office 
action to avoid abandonment of the application. The objection to the drawings will not be held 
in abeyance. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 
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5. Claims 1-27 are rejected under 35 U.S. C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claim 1 recites the limitation "a first processor" in line 6. There is sufficient antecedent 
basis for this limitation in the claim. Claim 1 recites the limitation "the register contents" in line 
11, "the system management interrupt handler" in lines 13 and 16, "the contents" in lines 14 and 
16, "the memory" in line 14, and "the handling" in line 17. There are insufficient antecedent 
bases for these limitations in the claim. Examiner recommends removing the "the" or changing 
the "the" to "a". Claims 2-8 are rejected because they incorporate claim 1 's limitations. 

Claim 2 recites the limitation "a muhiprocessor computer system" in lines 20-21 and "a 
second processor" in line 22. There are sufficient antecedent bases for these Umitations in the 
claim. Examiner recommends changing the "a" to "the". 

Claim 3 recites the limitation "a multiprocessor computer system" in lines 25-26 and "the 
responsibility" in lines 26-27. There are sufficient and insufficient antecedent bases for these 
limitations in the claim. Examiner recommends removing the "the" and changing the "a" to 
"the". 

Claim 4 recites the limitation "a muhiprocessor computer system" in lines 2-3 and "the 
same processor" in line 3. There are sufficient and insufficient antecedent bases for these 
limitations in the claim. 

Claim 5 recites the limitation "a multiprocessor computer system" in lines 5-6 and "a first 
processor" in line 6, and "a command" in line 6, and "a software appUcation" in lines 6-7, and "a 
system management interrupt" in line 7, and "the chip set" in line 8. There are sufficient and 
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insufficient antecedent bases for these limitations in the claim. Furthermore, claim 5 also recites 
"the processor" in line 8, it is unclear which processor this is referring to. 

Claim 6 recites the limitation "a multiprocessor computer system" in lines 11-12, and 
"the PCI bridge" in line 12. There are sufficient and insufficient antecedent bases for these 
limitations in the claim. 

Claim 7 recites the limitation "a multiprocessor computer system" in lines 15-16 and "the 
expansion bridge" in lines 16-17. There are sufficient and insufficient antecedent bases for these 
limitations in the claim. 

Claim 8 recites the limitation "a multiprocessor computer system" in lines 19-20 and "an 
instruction" in lines 20-21. There are sufficient and insufficient antecedent bases for these 
limitations in the claim. 

Claim 9 recites the limitation "the storage" in line 7, "the contents" in line 7, "the 
register" in line 7, and "a processor" in line 8, and "the issuance" in line 9, and "the case" in line 
11, and "the software system management interrupt" in lines 12-13, and "the parameter" in line 
13, and "the instruction" in line 14. There are sufficient and insufficient antecedent bases for 
these limitations in the claim. Examiner recommends removing the "the" or changing the "the" 
to "a". Furthermore, claim 9 recites "the processor" in lines 11, 12, and 13-14; the claim 
language is unclear on whether it is referring to the first processor or the second processor. 
Claims 10-15 are rejected because they incorporate claim 9's limitations. 

Claim 10 recites "the processor" in line 16; the claim language is unclear on whether it is 
referring to the first processor or the second processor. 
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Claim 12 recites the limitation "the PCI bridge" in lines 24-25. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim 13 recites the Umitation "the expansion bus bridge" in lines 1-2. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim 14 recites the limitation "the issuance" in line 5. There is insufficient antecedent 
basis for this Umitation in the claim. Furthermore, claim 14 recites "the processor" in line 5; it is 
unclear on whether it is referring to the first processor or the second processor. 

Claim 15 recites the limitation "the issuance" in line 10. There is insufficient antecedent 
basis for this Umitation in the claim. Furthermore, claim 15 recites "the processor" twice in line 
9; it is unclear on whether it is referring to the first processor or the second processor. 

Claim 16 recites the Umitation "the processor" in line 2, "the handUng" in lines 2-3, "the 
content" and "the register content" in line 1 1, "the receipt" in line 16. There are insufficient 
antecedent bases for these Umitations in the claim. Furthermore, claim 16 recites "the processor" 
in lines 5 and 9; it is unclear on whether it is referring to the first processor (line 4) or not. 
Claims 17-21 are rejected because they incorporate claim 16's limitations. 

Claim 17 recites the limitation "a multiprocessor computer system" in lines 22-23 and "a 
system management interrupt handler" in line 23 . There are sufficient antecedent bases for these 
limitations in the claim. 

Claim 18 recites the limitation "a multiprocessor computer system" in lines 25-26 and "a 
system management interrupt handler" in line 26. There are sufficient antecedent bases for these 
limitations in the claim. 
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Claim 19 recites the limitation "a multiprocessor computer system" in lines 1-2. There is 
a sufficient antecedent basis for this limitation in the claim. 

Claim 20 recites the limitation "a multiprocessor computer system" in lines 5-6 and "the 
PCI bridge" in line 7. There are sufficient and insufficient antecedent bases for these limitations 
in the claim. 

Claim 21 recites the limitation "a multiprocessor computer system" in lines 9-10 and "the 
expansion bus bridge" in line 11. There are sufficient and insufficient antecedent bases for these 
limitations in the claim. 

Claim 22 recites the limitation "the saved context" in lines 4, 6, 8, "the instruction" in 
line 7, "the parameters" in line 8, and "the handling" in lines 8-9, There are insufficient 
antecedent bases for these Umitations in the claim. Claims 23-27 are rejected because they 
incorporate claim 22' s Umitations. 

Claim 23 recites the limitation "a multiprocessor computer system" in line 1 1 and "the 
same" in line 12, There are sufficient and insufficient antecedent bases for these limitations in 
the claim. 

Claim 24 recites the limitation "a multiprocessor computer system" in line 15, "the 
instruction" in line 16, and "the chip set" in line 17. There are sufficient and insufficient 
antecedent bases for these limitations in the claim. 

Claim 25 recites the limitation "a multiprocessor computer system" in line 19, and "the 
PCI bridge" in line 20. There are sufficient and insufficient antecedent bases for these 
limitations in the claim. 
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Claim 26 recites the limitation "a multiprocessor computer system" in line 23, and "the 
expansion bus bridge" in line 24. There are sufficient and insufficient antecedent bases for these 
limitations in the claim. 

Claim 27 recites the limitation "a multiprocessor computer system" in line 1 and "the 
handling" in line 6. There are sufficient and insufficient antecedent bases for these limitations in 
the claim. 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the apphcant for a patent. 

7. Claims 1, 5-16, and 19-22 are rejected under 35 U.S.C. 102(a) as being anticipated by 
Tyner et al. (U.S. Patent No. 6,272,618) or Goodman et al. (U.S. Patent No. 6,282,601). 

Referring to claim 1 : Tyner discloses a method for handling system management 
interrupts in a multiprocessor computer system, comprising the steps of writing a predetermined 
signature to a predetermined register of the first processor (the program counter disclosed in 
column 4, hnes 41-42); executing in a first processor a command of a software application to 
cause the first processor to initiate a system management interrupt (column 3, line 37); receiving 
at each processor an instruction that a software system management interrupt has been issued 
(figure 2, steps 102-106); entering system management mode at each processor (figure 2, step 
104); saving the register contents of each processor to a memory space associated with each 
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respective processor (figure 2, step 106); selecting a second processor as the system management 
interrupt handler (figure 2, step 120); scanning the contents of the memory space associated with 
each processor (column 4, lines 40-42); and when the second processor locates the saved 
predetermined signature in one of the memory spaces associated with the processors of the 
computers system, using the contents of the memory space associated with the predetermined 
signature for any parameters necessary for the handhng of the system management interrupt 
(figure 3,steps 130, 132). Hence, claim 1 is anticipated by Tyner. 

Goodman discloses a method for handling system management interrupts in a 
multiprocessor computer system, comprising the steps of writing a predetermined signature (the 
identifying signature disclosed in column 2, line 15, and figure 3, step 104) to a predetermined 
register of the first processor; executing in a first processor a command of a software application 
to cause the first processor to initiate a system management interrupt (column 1, line 29); 
receiving at each processor an instruction that a software system management interrupt has been 
issued (figure 3, step 106); entering system management mode at each processor; saving the 
register contents of each processor to a memory space associated with each respective processor 
(figure 3, step 106); selecting a second processor as the system management interrupt handler 
(column 1, lines 46-49); scanning the contents of the memory space associated with each 
processor (figure 4, steps 126, 128, and 130); and when the second processor locates the saved 
predetermined signature in one of the memory spaces associated with the processors of the 
computers system, using the contents of the memory space associated with the predetermined 
signature for any parameters necessary for the handling of the system management interrupt 
(figure 4, steps 134, 136, and 138). Hence, claim 1 is anticipated by the Goodman. 
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Referring to claim 5: Claim I's argument applies; Tyner discloses that the processor 
writes to the memory (figure 1, structure 18) via the chip set's port (figure 1, structure 16). 
Goodman discloses that the processor writes to the memory (figure 1, structure 26) via the chip 
set's port (figure 1, structure 18). Furthermore, Applicant also discloses the processors' access 
to chip set's I/O port as one standard well-known system activities (AppHcation, page 3, lines 8- 
9). 

Referring to claim 6: Claim 5's argument appUes; furthermore, both Tyner and 
Goodman's chip sets are a PCI bridge. 

Referring to claim 7: Claim 5's argument appUes; furthermore, Tyner discloses an 
expansion bridge (figure 1, structure 42) and Goodman discloses an expansion bridge (figure 1, 
structure 50). 

Referring to claim 8: Claim 7's argument apphes; furthermore, Tyner discloses that each 
of the processors of the system to enter system management mode (column 4, lines 9-10), and 
Goodman also discloses that each of the processors of the system to enter system management 
mode (column 1, lines 50-54). 

Referring to claim 9: Tyner discloses a computer system, comprising a first processor 
(figure 1, structure 12a); a second processor (figure 1, structure 122b); a chip set (figure 1, 
structure 16) including a bus bridge coupling a first bus (figure 1, structure 15) of a first format 
to a second bus (figure 1, structure PCI bus) of a second format; a memory having a memory 
space reserved for each processor of the computer system (column 2, lines 64-66), the reserved 
memory space being used for the storage of the contents of the register of each processor in the 
event that a processor of the computer system enters system management mode; and wherein 
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each of the processors is capable of issuing an instruction causing the issuance of a system 
management interrupt (figure 2, step 100, column 3,lines 36) and thereby causing each of the 
processors to receive from the chip set a system management interrupt (column 4, lines 9-10), 
and, in the case of the processor selected for the handling of the interrupt, scanning the memory 
space to locate a signature (figure 3, steps 120 and 122) issued by the processor initiating the 
software system management interrupt to permit the selected processor to locate the parameters 
passed by the processor that issued the instruction that caused the issuance of the system 
management interrupt. Hence, claim 9 is anticipated by Tyner, 

Goodman discloses a computer system, comprising a first processor (figure 1 , structure 
12a); a second processor (figure 1, structure 12b); a chip set (figure 1, structure 18) including a 
bus bridge coupling a first bus (figure 1, structure 14) of a first format to a second bus (figure 1, 
structure 20) of a second format; a memory having a memory space reserved for each processor 
of the computer system (figure 2), the reserved memory space being used for the storage of the 
contents of the register of each processor in the event that a processor of the computer system 
enters system management mode; and wherein each of the processors is capable of issuing an 
instruction causing the issuance of a system management interrupt and thereby causing each of 
the processors to receive from the chip set a system management interrupt (figures 3-4, column 
1, lines 50-54), and, in the case of the processor selected for the handling of the interrupt, 
scanning the memory space to locate a signature (steps 124 and 126) issued by the processor 
initiating the software system management interrupt to permit the selected processor to locate the 
parameters passed by the processor that issued the instruction that caused the issuance of the 
system management interrupt. Hence, claim 9 is anticipated by Goodman. 
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Referring to claim 10: Claim 9's argument applies; furthermore, Tyner discloses the write 
instruction (column 2, Unes 25-26); Goodman also discloses the write instruction (claim 10). 
Furthermore, the write operation is a standard system I/O operation. 

Referring to claim 1 1 : Both Tyner and Goodman disclose that the write instruction is 
received by the chip set of the computer system; and wherein the chip set of the computer system 
issues the instruction that causes the processors of the system to enter system management mode 
(Tyner's column 1, lines 48-54; Goodman's column 1, lines 30-45). \ 

Referring to claim 12: Claim 1 1's argument apphes; furthermore, claim 12 is rejected 
over the claim 6's argument. 

Referring to claim 13: Claim ll's argument appUes; furthermore, claim 13 is rejected 
over the claim 7's argument. 

Referring to claims 14-15: Claim 9's argument applies; furthermore, both Tyner and 
Goodman disclose that each processor includes a predetermined register for receiving a data 
signature indicating that the processor of the register caused the issuance of a software system 
management interrupt (Tyner's program counter disclosed in column 4, lines 41-42; Goodman's 
identifying signature disclosed in column 2, line 15, and figure 3, step 104). 

Referring to claim 16: Tyner disclose a method for handling system management 
interrupts in a multiprocessor computer system comprising the steps of issuing an instruction 
(figure 2, step 100) from a first processor of the system to a chip set of the computer system; 
receiving the instruction at the chip set of the computer system and, in response, issuing a 
command causing the processors of the system to enter system management mode (figure 2, 
steps 104 and 106); writing a software system management interrupt signature (the program 
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counter disclosed in column 4, lines 41-42) to a predetermined register of the first processor as 
an indication that the first processor issued the command that caused the processors of the 
system to enter system management mode; writing the content of the registers of each processor 
to a memory location (figure 2, step 106), the memory location including a memory space 
reserved for and associated with the register contents of each processor (column 2, lines 64-67); 
transmitting a software system management interrupt to a second processor of the computer 
system, the second processor including a system management interrupt handler, and the second 
processor locating, in response, to the receipt of the software system management interrupt the 
software system management interrupt signature in the memory location; and retrieving (figure 
3, steps 120 and 122) for use by the system management interrupt handler as parameters register 
contents saved by the first processor to the memory space associated with the software system 
management interrupt. Hence, claim 16 is anticipated by Tyner. 

Goodman discloses a method for handling system management interrupts in a 
multiprocessor computer system comprising the steps of issuing an instruction (software 
interrupt disclosed in column 1, line 29) fi*om a first processor of the system to a chip set of the 
computer system; receiving the instruction at the chip set of the computer system and, in 
response, issuing a command causing the processors of the system to enter system management 
mode; writing a software system management interrupt signature to a predetermined register of 
the first processor as an indication that the first processor (figure 3, step 104) issued the 
command that caused the processors of the system to enter system management mode (column 1, 
lines 50-54); writing the content of the registers of each processor to a memory location, the 
memory location including a memory space reserved for and associated with the register 
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contents of each processor; transmitting a software system management interrupt to a second 
processor of the computer system (figure 4, step 126), the second processor including a system 
management interrupt handler, and the second processor locating, in response, to the receipt of 
the software system management interrupt the software system management interrupt signature 
in the memory location; and retrieving (figure 4, step 126) for use by the system management 
interrupt handler as parameters register contents saved by the first processor to the memory space 
associated with the software system management interrupt. Hence, claim 16 is anticipated by 
Goodman. 

Referring to claim 19: Claim 16's argument applies; fiirthermore, claim 19 is rejected 
over the claim 5's argument. 

Referring to claim 20: Claim 19's argument appUes; fiirthermore, claim 20 is rejected 
over the claim 6's argument. 

Referring to claim 21: Claim 19's argument appUes; fiirthermore, claim 21 is rejected 
over the claim 7's argument. 

Referring to claim 22: Tyner discloses a method for handling system management 
interrupt in a multiprocessor computer system comprising the steps of receiving at one of the 
processors of the computer system a system management interrupt (figure 2, steps 102-106); 
scanning (colunrm 4, Knes 40-42) the memory location containing the saved context of each 
processor of the computer system; locating in the memory location a signature identifying the 
saved context of the processor that issued the instruction that caused the system management 
interrupt; and retrieving fi-om the saved context of the processor the parameters necessary for the 
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handling of the system management interrupt (figure 3, steps 130 and 132). Hence, claim 22 is 
anticipated by Tyner. 

Goodman discloses a method for handHng system management interrupt in a 
multiprocessor computer system comprising the steps of receiving at one of the processors of the 
computer system a system management interrupt (column 1, Unes 47-49); scanning the memory 
location containing the saved context of each processor of the computer system (figure 4, steps 
126, 128, and 130); locating in the memory location a signature identifying the saved context of 
the processor that issued the instruction that caused the system management interrupt; and 
retrieving from the saved context of the processor the parameters necessary for the handling of 
the system management interrupt (figure 4, step 134). Hence, claim 22 is anticipated by 
Goodman. 

8. Claims 2 are rejected under 35 U.S. C. 102(a) as being anticipated by Goodman- 
Referring to claim 2: Claim I's argument appUes; furthermore, Goodman discloses an 

arbitration scheme (the interrupt controller disclosed in column 1, line 46-47). 

9. Claims 4 are rejected under 35 U.S. C 102(a) as being anticipated by Tyner. 
Referring to claim 4: Claim 1 's argument applies; furthermore, Tyner discloses locating 

the processor, which causes the interrupt (column 4, lines 33-34, figure 3, step 120). 
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Claim Rejections - 35 USC § 103 



10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

11. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are apphed for establishing a background for determining obviousness under 35 

U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or nonobviousness. 

12. Claims 3, 17-18, and 23-27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the combination of the Goodman and the Operating System Concepts (OSC) by James L. 
Peterson and Abraham Silberschatz. 

Referring to claim 3: Claim 2's argument appUes, but Goodman does not expUcitly 
disclose assigning interrupt to each processor in turn. The OSC, as a popular academic textbook, 
discloses the round robin scheme for allocating processing resources / workload in turn. 
Therefore, it would have been obvious to one having ordinary skill in the computer art to adapt 
OSC's teaching to Goodman because OSC teaches one to sequential processing the system tasks 
to equally distribute the workloads. 

Referring to claims 17-18, 23, and 27: Goodman does not exphcitly disclose dedicated 
interrupt processing CPU. Although prior art does not disclose dedicated interrupt CPU, such 
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limitation is merely a matter of design choice and would have been obvious. The prior art 
teaches signature associated with each processor and interrupt. The limitations of dedicated CPU 
does not define a patentably distinct invention over that in prior arts since both the invention as a 
whole and combined prior arts are directed to locate the interrupt initiating CPU's saved data. 
The limitation of dedicated interrupt processing CPU is inconsequential for the invention as a 
whole and presents no new or unexpected results, so long as the saved data is retrieved. 
Therefore, to have the dedicated CPU as claimed would have been a matter of obvious design 
choice to one of ordinary skill in the computer art. 

Referring to claim 24: Claim 23 's argument applies; furthermore, claim 24 is rejected 
over the claim 5's argument. 

Referring to claim 25: Claim 24's argument appUes; furthermore, claim 25 is rejected 
over the claim 6's argument. 

Referring to claim 26: Claim 25 's argument appUes; furthermore, claim 26 is rejected 
over the claim 7's argument. 
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Conclusion 



13. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Justin King whose telephone number is (703) 305-4571 . The 
examiner can normally be reached on Monday through Friday from 9:00 A.M. to 5:00 P.M.. 

If attempts to reach the examiner by telephones are unsuccessfully, the examiner's 
supervisor, Mark Reinhart can be reached at (703) 308-31 10. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose number is (703)-306-5631. 






Justin King 
July 29, 2003 
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